Introduction
There has been a great interest in studying global behaviors of rational difference equations. One can easily see that it is hard to understand thoroughly the global behaviors of solutions of rational difference equations although they have simple forms. And there has not been any general method to identify the global behaviors of rational difference equations of order greater than one and so far 1-3 . Let us consider the following fourth-order difference equation:
x n 1 x n x n−2 x n−3 x n x n−2 x n−3 a x n x n−2 x n x n−3 x n−2 x n−3 1 a , n 0, 1, 2, . . . ,
where a ∈ 0, ∞ and the initial values x −3 , x −2 , x −1 , x 0 ∈ 0, ∞ in this paper. By determining the rule for the positive and negative semicycles, we assigned the global behavior of the 
Otherwise, the solution {x n } ∞ n −3 is called oscillatory about x, or simply oscillatory 1, 2 .
is eventually trivial if and only if
Proof. To prove the lemma, first we assume that If 1.7 holds, it is clear that the following conclusions hold:
It is obvious that if the initial conditions do not satisfy 1.7 , then the positive solution {x n } ∞ n −3 of 1.1 is eventually nontrivial. 
Proof. i The proof of the inequality i is obtained by subtracting 1 from 1.1
x n x n−2 x n−3 x n x n−2 x n−3 a x n x n−2 x n x n−3 x n−2 x n−3 1 a − 1
x n − 1 x n−2 − 1 x n−3 − 1 x n x n−2 x n x n−3 x n−2 x n−3 1 a .
1.9
The dominator of this fraction is positive so x n 1 − 1 x n − 1 x n−2 − 1 x n−3 − 1 > 0 also. ii If we subtract x n from 1.1 , we obtain x n 1 − x n x n x n−2 x n−3 x n x n−2 x n−3 a x n x n−2 x n x n−3 x n−2 x n−3 1 a − x n − x n − 1 x n−2 x n 1 x n−3 x n 1 a x n x n−2 x n x n−3 x n−2 x n−3 1 a .
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The expression x n−2 x n 1 x n−3 x n 1 a / x n x n−2 x n x n−3 x n−2 x n−3 1 a is positive, and so we get
The proofs for inequalities iii and iv are similar to the one for ii .
Main Results and Their Proofs
The trajectory of 1.1 and global asymptotic stability of the positive solution are considered in this part of the paper. 
Proof. Assume that {x n } ∞ n −3 is a strictly oscillatory solution of 1.1 , then the initial values must satisfy one of the following four cases:
If i occurs, it follows from Lemma 1.6 i that
2.1
It means that the rule for the lengths of positive and negative semicycles of the solution of 1.1 occurs successively as . . . ,
. . . If ii happens, the positive and negative semicycles are
The regulation for the lengths of positive and negative semicycles which occur successively is . . . , 
And we obtain y n 1 q 0 y n q 1 y n−1 q 2 y n−2 q 3 y n−3 0 · y n 0 · y n−1 0 · y n−2 0 · y n−3 0, 2.4 thereby x 1 is locally asymptotically stable. Now we must show that lim n → ∞ x n x 1. The proof is as follows.
1 If initial values of 1.1 satisfy 1.7 , then x n 1 according to Lemma 1.5, so lim n → ∞ x n x 1.
2 If the initial values of 1.1 do not satisfy 1.7 , then for any solution of 1.1 , x n / 1 for n ≥ −3.
i If the solution is nonoscillatory about the positive equilibrium point of 1.1 , then {x n } is monotonic and bounded because of Lemma 1.6. So, the limit lim n → ∞ 
